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[0 0 2 71 ^^m^(om\±^A^^i^^-mmsi\zx^?^ 

4-(2- 1 KD:^rv^^ h:^-» :7 3irL/w-(2- 
b Ko^rv'-2->^D tVl-)>5^ K:/. 2»2->^;;< 

v'!^- :7 31 ^/W>ir h 2-y ^/V-2-^/U;J^ y y (4-^;t ;^ 
-^^^y^^zcy V, o-^>>^-Y/l-^S#®^P<^/l-. 4-37:11 

^/w-oy'y^ai/ b Kni^v-^^-yp^jny 4-^ 
^-^--f /W4'-y ^/l-— >^:7iiinyPi^/w:7T^ T/U^ 
y'Wb ^vy'^'^y 3,3\4,4'-x (t-T/^/W-? 

N, N-v^p«5^>'WN-[2-(l-;^aE-y-2-:7'DX:-/i.:^:^v-) 
:^^M^>'^>';^^'r^=^^Ms'f^%V^ (4— O-V^-f 

:/yzr./-^m. 2'-< y^u\i^;v^:^^^i^v:y^ 2,4-i^ 
/i-rv^K^,&*B^. 2,6-e>^(4*-r^;?K^:/if/u) ix^j^ 

n^arf-y >'-2, 2'-v^;^7U;J^>'S^ (-^hy»>A:fi) , p- 
Tv^ K-<>^XT/u-7='t: K. p-T KTir h :7 ;n / p- 

p-rv^K--«>1f/urir h>'. 4,4'-^^rv^ K;57/w=i 
V, l,3-t:*>^(4*-Tt^Kx>if/W)rir 2,6-b';:^ 
(4'-T>^Kx:^if;^)>^^ cj^^i^y 2, (4-T 
V? i^if /U) 4- 7< f->'Wv^ o i^ y >- , 4, 4* - >^ 
K;^^/WXi^-2.2*-v?;^>'U:?^>'@?, l,3-b^;^^(4'-Tv^ K 

R^^ R^^ R^ 

111 I I 

I I ^ ' 
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x>i^V^)-2-:/ny'5:y >-2' vg^, l, 3-fc:*;^ (4'- 

I 0 0 2 8 1 §^:^1^j|ga5«^iS;coSi«ISlS'J<b LT^i^^U'^^ 

05 ^^—ji^i^T^ V \y—h. ^^uviJ^y =1— /p^:;?y ^ 

y :^y V :=i—^u^:;^T 1^ y 

;^y rfjn^uv^y =3— /u>:^^y y t'd 
i^w>i/y =3— yi^v^r y :7'Db:"w>'yy =I — 

10 ^])\^—h. ;^y 3>^n fi^v^/y =1— y u 

— i;3-y^u>^y /ui/TiJ^ y 1.4-7' 

5^U>i/y =1— y'Wv^TrJ^ y V-— 1,3-i/y -fen— yUv? 

y^iJ^yu— 1,1,1-hy yf^o— /uT'n/N-vv^y^ 
^yu— 1. 1. 1- h y y /w^^ vv?r^ y 
15 ^>^:t.d:^]) h— yuhyytj^^y 1,2,6- 
^^■y-^^ h y T:?' y y/^tr /i^^^^y 

yw— y^i/>'t:':^rr5' y/i-r ^ K. y^u-vt*;^ 
y ^^'i^^ y /i^r ^ K>^tr:=i/^-<:/-^>', t'^i^ywy y 

20 /UTir^ W V, h y \:f^/U^>'^l^^ h y T y /l-iyT=' 
jup./lyy^ K. v^b;=::/U:n— v^/K V? b*— y^;^y^;J^al— 
x>'^. v^T y 71^:7 ^ u~ h , ^ y ir n — /i^ h y b^nyuzn 

r/K r y/i^y y ^ u— ry/ur^^i — 
ry/i^-rix— s>'r y /^>^-7 1/— v^ry/i-^r^^r 
25 ^-"b. y ^/uy y y^^ywri^ y 

zr.^/l'T^ y 2 ~:3i^/U^^>'/PT^ y 

^ij^.y/i-y ^iJ^ y ^5^u>>/y /^t^j^ 
yt— h y r yyi-^y vT^u— w ^ K. 

^^£:«r-r^^*S^J<i: LTJi. ^^/.f < <b t> 2fi(D7K^fb^ 

it^m^ fc jj< y ^ :/<b^^7&5g:i' \ /-K y D V 

35 fb-g^^^^^ LTJi (1 1) t<fi (1 2) ^T'S^tb 
^i»JK:^y v-Dc^rf-^^fb^ife. (13) ^"C^^tt 

y ^ri^ wb-g^i^355fe-5o 

[00 3 0] 
[{b2 6l 

40 

B ,16. 

I 17 
-0 ^— SI-r' ' (11) 

I" 



I 0 O 3 1 1 
Ut2 7] 
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,10 



I 

H-Sl-0 

In 



[0 0 3 2] 
[<b2 81 



-0 4- 



13 



I 

S i -H 



(12) 



R 



( ] 3 > 



1 S 



[00 3 3] {B (11) (13) ^ICi^V^TR^ 
R", R>3, R», R>5, R»6, R"i3i:T/ R'^J^tK*!!^* 
fcfiJK^I&l - 1 2 (DTJU^JUmh L< fir/U=i^i/S 
^^L. q tr^tmmi^^^o (1 1) (1 3) ^ 

^C:^V^T^^2. q ^0 . 2 ^ r + q ^ 3 0 0 "efo^o 

(1 2) ^tCi«^l/^T 0 ^ q ^ 3 0 OT$)^p T/l^^/l^S 

tVXn (14) ^'e^^tv5^*^>-^>{k'^i^;6>ffiV^ 
btt^o iab. (14) ^^C^f*'V^TTR^R",R^^R» 
:S:T/R"{i7K*M^^/ctlj^^» 1 1 2 (OT/l^^/um 

:iX\ t^2, s ^0, 2 ^ s + t ^ 1 0 0-Cfe5o 



[0 0 3 41 
[fb2 9l 



1 0 



H 



I I 



(14) 



[00351 Mh'xni^v MtKfi:^<Dmm<Dmt lt{^. 

(r-t h y/P) (II) s ^xi^ahV:^ 

(by :7:31^/V'/}n^7^» C2>^l>J^ (I) , J^fke,^ 

[00 3 61 ^lS:^4>^>r mS-^ W<^*S^»:i0^fii*ri* 



irhr-feT"— >^>f y:/^7^^^rv'T/^^^^7AJ:5^/^ 
^u^^hyr^:^. b yrn^u^-r h^r v^n 

[0 0 3 7] {iy^cD^7jfdf.v.S^::g-o^a'g'f^oa?<i*r 

15 :^y T^>'S<t LT*i. h y >^ 

>^nfc-lx>'hyT^>-. by:3^5^UV7^h7^^^. 7^ b 

v^^^/uT^:y ^^obVu-T^v-. v^y^/^T^y:7" 

::iU:/S/T^ 2, 4- b/^-f l^Vi/T ^ m- b^'l/'Y 

25 i^>iyr^>. o- b/i^-f i^>'i^r ^ =3^vy u^^i;;^r 

i*(^>0. I'-l 0m»%O®fflT*^b^o ^*l7Kfe«^b 
30 iJ^n W^^ry^^^, M7K:7^yP®^, MTKb^nyy^b 
7fc:7^/vK. 7" b^y^i->'«l7K-^w-f -rb^t 

*7k b y y y :y vmm^m^'fhn^o 't(Dmm\±mm. 

-1 0fifi:%(?5teffiT-fc5o mf><^^<sl(cti{Eit^J^ 

ffiv>Tt>J§:<. ^y r ^ vm<?:>^1^^JS^-^i:7:x-/- 
oc/— /K 2, 4, 6- by:^(^:^y^/^r^ yy^7i-)y' 

>'U'v^y^/W'T^>'.. 2. 4, 6- by ><^(i>y^/i-T5:y 
y ^/i-) >^ ^ y — 2-(v>y f^/wr y:3^^/i-):7iny 
— /K ^^y^/^T:=^y 2-ni^/i--4-y^yi-^^^ 

45 i^*^. il^v ^mno:>0, 1~1 OSS%0«5IST-^5'5o 
m. ;^/\^:^::^h4 ^yyv y /i';^>^ b b'y ^ 

50 ^^hti^o •^(Dmmmi'immm(omm\zx^^/£^i>K 



1 0 0 3 8 J mi^'T-mi^mMW'} *5s?^^-*5l^Tffiv^ 

^ y'/^;?^^;^^r>^^^:^V^ A s Fg". P 

7, 7,8,8-7^ h^v^ry-p- =¥7 i/;^ W :^ 
i^. R»»S03\ t(R»^S02) (R2*^S02)N]\ [(R 
"SO2) (R^S O2) (R2» S O2) C]\ ^UJ[(R'»S O 
2) (R20SO2) YC]- /5^e>51{mfc|^-r;^:/<tj6^^/^5 
{b-^^d^^tf bn^o {HL. R2\ R". ^t;?Y 

(i«^^®§l^ST*fe^o M{c^^f^L<^^R'^ R«>. 

XJi^/TyS-efc'5o R^ R^. ^t^R^Mt*>«r 

<t;iMn, Fe. Co. Ni. Cu. ZniJtU^Ag^S 
Na. K. Rb. Cs. Mg. C a ^O^B a ^M^^b^^ 

mMm.mt^mt\.xmi^(oi\:^^^2mmu±.m 

[0 0 3 91 :*:^§giCioV>r. Jil£^^ttm«?Ki^{b'g^ 
0 0 1 --5. *jF^ L< (10. d 0 1 ~0. 5<D^H;65J: 

to o 4 0] ;^^B^(^7Ky^— 7^>'i'^m'&*. ^(^S^li 
Tk^^b-^^^^v-i^A. y^-^^;^7^/K ^y 

So 

[004 1] 
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t\ ^\i''Ymm\tmm^'^xm,^\.fcm. ^^j^i^* 

05 aS«i-S55^3;t{l7Ky:n-7^/u^a^fr^^|guyci^ 

15 <7)S^Hi|#^::^J|5I^l^^^,^;65 1 — 5 oai%)6W^ Lv\ 

^nm x^x^m-r^m^ i o 2 o ox:<D^^m^T 

20 ii^. 1 Ot:~l 5 O'Cc^^'MS^ftTO. 1# 

mmmx^-t 1 ot:--- 1 s ot:60igjr^#T 1 0:9^-- 1 0 

i-rnxmrn-r^^hx"^ ^y^^iym^^-t^^m^ 

-g^s 1 0 — 2 0 o^cotagco^ftTi o5)^'-'2 o^ra-e 
30 ^mRfttrnT-r^. 

[0 04 2] :^mmx^^thti^m'^i^^xum^m'^ 

^©:i4{c:@ixT*^»9. t^\^w^nm\.x±Mmmmm 

M^^mwmMW^m\i^timM<ov^mi>^^mx^^. r 

iEmMmt\^x\^'^)^^j^-^>':^i^m'^m\z 

^i/^yi-N^yf^r^A. ;}fyr-fe: 

>^ ;Kyfi/>-. Tj^yr^yv. ^y>'3i=iu>', jjfy 
^fyt-^n-zK 2J^y:7^>'. :^y TXuv-^^i^S^^o :^ 

xommmm^Hfzmmt^m. y^^^i^^js. y^ 

45 -to ^ti-m^^-<:ir>^m\^^Mmi.xr/\-:^})^m^:t 
[0 0 4 3 J 

mmm\ 
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T^v'l-SOOg (3. 4^>'W), ^t°^ D o t >9 

3 7 g (10,1 ^e/u) RXf V]}^'f'/^^i^iyj\^T:^^ 

=LT^j^^uy^ K7. 6 g (3. 4 X 1 0~2^/V) 

5t:-T?:&oSft}Sj$L3te;&sp,4 8%=Sftty-i5^7k^S?3 3 ? 

g (4.1^/W) <^l^rB^T'?®Tbfcc ffimy^lRlM 

^tro^cim. teg^*:^hy !j7^-C|l;liL. J^jETT^SgSM 
®i L r a w#?r-*? ^ >^ D e u- >- y =1 --yu ^ y 

^^yl^oL^X/V 3 4 5 g (ilK^ 5 0 %) ^?#ybo #b 
fhtc^fiimV^ NMR {CJ: D-^<7)«it^??t^LfCo #b 
tLfc^/-^— Oi^^ftl^lnuDHg-CSOt:. J®Jf^(nD=") 

3 0P:7^;:^r3tc h y >^^/^^^^ o ^-Y Kl 0 gi&U^ h 
y y^^/v:^v;^:7^- h 3 5 g ^Atv. ^^M«Tl:i««^ 

i^:&t;^^3^{c^ufco y 

fCo ^/W-^^— ^ v^3 ^'iJ^ D-^ hi/^:7^— aiSfit* 

(fefe) M^^^AOVh l>7^*^:J^;?^KD-8 0 7. KD- 
8 0 6. KD-8 O 6M^U!KD-8 0 3. ^S^O^^ISED 

Sl^S^^^m^ (^) M^^^^^fitfD S C 8 2 3 0 B 

iaigffiffl- 10 0-8 ox:. # 

O'C. lmmHgr*7 2^rBm^^i^L:rc:7-<yUA^6 
SEE0.5V. J^S^teSSHz-l 

:7^/^A^i 8 oSJcK^t)tetffc^<;>*rao^0fci:i9 

[004 51 mmm 1 

rt^ftS LO;^f^;^M4op:7y;?^=iOrtgp^^^g^ 
L. :Lti\z,i±^t \^xmitm<o^^^f^%\ g<l:7k^i 0 

p p mJ[UTt-BiS \^fzr y /l^^ y ^-v^/U:!!— t^/U 1 9 g 

7 0 g^t;^@^j8^<t LTn 0 0 0 g >£rtti2^ 

^f^l-'>:^^v' K2 0 0 gHv^7"u eu^^^y n~ 

^ffii'^muyii^. «jET4 0*0^^2 4Npra, MtciaiET 



4 5t:T-l 0^r^KJSLT>-Ky-7-2 7 2 g^#fc„ r 
o*fi'&tt:(Z);Sf7;^teSf^li-7 ir. fiS5p*&5>^^a 
{^9 0:^. i»«?SRfl:ll3 5 J/gT'feofco NMR 

05 mtm\m<ommm\^ti6K^x*:h^o 

[004 6] HJS^J 2-13 
10 [0 04 7] 1 4 

^js«!ii T-^bnyt^s-g-f^i g. Rxmmmiy^ ^>'u 

KO, 0 1 5 g^x t Kn:7^>2 0 

>®{^-/i-K±i;i^-Y;^ h LT^j^Lfc^. 17 or. 
6 OKgw/cra^T'l 0 5^rB^;[JDfa. )iDJEL. 
fco #'btl.fcJe:^fim2^(C^U/Co 
20 [0 04 81 ^iS^J 1 5 

3ltfe0y2T*#bixfc:^Ky:=c--7^yU^S'&frl g. ^U^S^ 
<S^J1, 1- 1*;^ (t-y^/W^'-:^:^v')-3, 3, 5- h y p« 
v^^ ^--.:^i^>'0. 0 2 gSrx h^t:KD>^^:x2 0m 

25 'S.^Vf<0=^—'r}V<ommW^=^(Om^^J\^m ;^^0.0 5^ 

ia^-/UKJitC:35^-Y;^ hLT^j^U/c^. 14 5t:. 1 
0 OKgw/cm^T'l 0 5)'^:&DlH^. *OHL. :7^yUi^>Sr# 
30 tz.o #^;h.fc^mfi^2*lc:^L;^o 

[0 04 91 ^te«^J 1 6 

1S?PJ-<^>^-f/^;^=^■t^-f Ko. 0 15 g^r-fe h y 
0. o 5 9Jc:y ^»>Afcrjx h y >^/v>f 

40 [00 501 mmm 1 7 

^ig^j4T'#bixfc7Ky^-7^/u*m'^(^i g. su^ss 
mMry\i^:^4 yy^ti::^ h y^uo. o 2 g^y^ t 

45 ^) :d^0. 0 5 «l:/.c6i:9{-i§^^^y5^l>^07^ h7 

T/i^^>^m%Tx\ 1 oox:x2^r^Mm:-r^^ 

50 ^U^Co 
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1 0 0 5 1 1 mt&m 1 8 

fS^j2, h^'>- 1 , 2 ->^:7a::=:>'UiE.^>- i 

-y^>0, 0 2 g^X h^t KD:77:/20ml tC^/^f 

OOniW/cm^, 360nm) ^50 1 0 ^^FbIS^.M LT :7 10 
[0 0 5 21 HJS^J 1 9 



CH, 



CH, 



(1 6) ^T*^$tu^>Ky v'ndei^>'0. 2 g^ hybm 

bix5ts^tiii2^ic^Lyho (1 6) s:^c:^*v^TMn 

10 0 5 3] 

[^k:3 0] 



CHg CHg H CH 

(Mn 2180. v/ (u + v) =0. 33) 



'3 

Si-CB. 



(16) 



3 



[00541 HJSfiSJ 2 0 

(1 7) ^T-;^^tL6>i<y v^D:^ri^>0. 2 g^ h/W^i 
J!MT-co*g^/v^) ;550. 0 5 pjciy ^r>At'>^ 25 

^b:h,fc:^:i:fim2^;c^LfCo (17) 

[0 0 5 51 30 

[^b3 ll 

CH, CH, CH. 

I 3 I 3 I 3 

H-Si-0 -f- Si-0 -f^ S i-H (1 7) 

I I ' I 

CHj CH3 CHg 35 

(Ms 1 000) 
[005 61 WMm 2 1 

mmm s t# bttyt y ^-x/w^a-g-i*^ i g , ^0^/5* 

:/2 Om 1 IC^«?L. (m^fSJ^ib-g-^^^)^/!- 
0. 0 5<b/^5J:9lCi§jfcg^^y^T>A(7)7" h^t Kn 

fd^. r/w=rv#iimTr\ 1 0 ot:T3 0#rpi«rMl-5 
[0 0 5 71 mmm2 2 50 



IIJS«SJ 9 •C#e>ixfczKy ^-T^/i-^fi'&flw 1 g h 7 

/i-IS:) :65o. o 5 ^/j^^i: 5t-iai£*gey h 
^S'&^r^^(c>^LT3f6^/u»07K^J!JDx.fCo rco^ii 
^ V X^xmMX^fzMi. 1 6 Ot:. 2 OKgw/cm^r-l 05^ 

[00 5 81 HJfe^SJ 2 3 

i^:/^yi-;^Xv>^^ ^7 u~ h 5 m g h^t: Koy^v 
2 0ml \Z.mm\^. tK 1 0 1 ^J[JDx.Tl 5 5>r^a!$ 

y^^^Al OOmg^-^tfT^b^fc Kny^>'^^g5m 
1 JC2 0^rfl'S-;g^-fr;rcm. 1 7 O^C. 8 OKgw/ci/T- 

(1^2^tC7FLfwo 
[0 0 5 91 HJfe^y 2 4 

ute^yi 1 T'#b;h.fc4^y ^-x/i'^m'&f^i g. szj^ 

MtK-^I^-T 1 5 Omg^x h7 t Kn:7^:^2 0 

») / (^S-a^f^o^-T^/Kog^^ll^o^^^/ulS:) 

0. 0 ^}ifi^x.b\z.m^%m^)=5-^h.<D^ h^t kd 

6 0t:. 2 OKgw/ciD^T'lB#rpWD^. ADJEL. 
•^%tL. #^tt/c^^Ji^2^(C;^LfCo 
[0 0 6 01 2 5 
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0. 0 5 <!:/.e^J:5>lci®:S^g?y^!J^^^^'r h^b Kn 
10 0 6 1] Hlfe^J 2 6 



y V5 OmgSr-r h7tKD:7^>'20mI t;iS«P 
4 Ot:T*2^PB^^Ji;^fTofCo ®IETTS®^^^ 
Ufc^. 6 0t:-C6NFr^feS^LTSi^1S{*^#yto #ibix 
05 OOmg^r^tfT^h^fc 
KD^7:>-SlR5m I tC2 O^Ps^-^g^iirfc^, 160 
t:. 1 0 OKgw/cm^r*! 0:^rBWDf?^. ;^JDJEL. 
^#fCo ^#bixfcJSmJ^m2«;c^LfCo 
[0 0 6 2] 
10 t« 1 ] 
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[0 0 6 61 it«0yi-'4 

45 10 0 6 71 :^mM<Dn'^V ^—y-/u^m'tt^i)^hmit>^ 
^mtix \^^^zt Jitt:tfiE« t Mlt Lxmh Tb^Xh So 

10 0 6 8] 
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[00 6 9] *ife«?y 2 7 

hg^y^l^A (LiCoO^) <l:ffiV^Tl:»;fl;«l^1gfiK 
L^to ?^l1SiS33^^©^*:m««<^i^>f Xli 10 mm X 10 mm 
X 1 mmT-fc^o y ^5'AfS<^i^-f 10 mm X 10 mm 

X 0.1 rmx-h^o ^^</i'hmv^^j^itm'^A(Dmmv 

^^M^RXfmm=^y<y\-vmt^^m^\.fzm9 o oX:x5 

300 Kgw/cm^ (OJE:^-T?10 mm X 10 mm X 2 mm IC>^lx;?^ 



^«EE 3.2 V-T'COSfemffiiStlO,4 mA/cm'T'^^). 0.3 m 

45 /<fSo 

[0 0 7 01 

50 Lfcd5oTISftS?&$rJli:i?>, ;^^S:=J>T'>'i^-. ^ 
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